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This recovery plan is guided by the following principles: (1) the recovery of piping plovers in Alberta is both achievable and desirable; (2) a loss of habitat and individuals is unacceptable; (3) a cooperative approach with landowners, industry and other agencies is essential; (4) management actions will employ tools resulting in the most immediate benefit to piping plovers and will be based on the best information available; (5) landowners and leaseholders will not be unduly affected by the costs associated with recovery measures; (6) activities will be restricted to a small number of effective and achievable actions; (7) recovery actions will embrace an ecosystem (holistic) approach to management; (8) predator management activities will be accomplished through passive vi means; and (9) the recovery process will be guided by the concept of adaptive management.
The recovery goal for Alberta is to achieve a well-distributed, long-term average population of 300 individual piping plovers within their historical range in the province . During implementation of the (Prescott et al. 2010) . The continental population is approximately 8000 individuals, with about 30% of these breeding in Canada (Haig et (Pinel et al. 1991 , Heckbert 1994 , Heckbert and Cantelon 1996 . Males establish a territory and attract a mate with a combination of aerial and ground displays. Clutches usually contain four eggs (Whyte 1985, Elliott-Smith and Haig 2004) . The latest clutch initiation for Alberta is recorded as 6 to 10 July (Alberta Fish and Wildlife Division 1991) , but few nests are initiated after mid-June (Prescott et al. 2010 Reproductive success of piping plovers is highly variable among lakes and across years (Goossen 1994 , Harris et al. 2005 , Prescott et al. 2010 . Females are capable of breeding at one year of age and will re -nest if the eggs are destroyed early in the season, but have only been known to produce one brood per year (Haig and Oring 1988a, Bottitta et al. 1997 (Ryan et al. 1993, Plissner and Haig 2000) . The most recent model suggests a median productivity of 1.25 chicks/pair/year is required (Larson et al. 2000) . This value has been achieved in Alberta only four times since 1994, but was nearly achieved in at least six other years (Figure 1) . Productivity values calculated for Alberta during the latest recovery effort (2005) (2006) (2007) (2008) (2009) (2010) are calculated to be 1.19 chicks/pair/year (Prescott et al. 2010 ). However, these estimates are considered to be very conservative (Schmelzeisen et al. 2005) , and the target production was probably exceeded in most years since intensive management began in 2002.
Estimates of fidelity to breeding areas on the Great Plains range between 42% and 71% for adults, but are typically less than 14% for juveniles (Whyte 1985 , Haig and Oring 1988a ,b, Root et al. 1992 ). Haig and Oring (1988b) (Haig and Oring 1988b) . Approximately 90% of re-encounters with Alberta-banded birds during the breeding season occur within this province in subsequent years (Prescott et al. 2010) , with the remainder being reported from lakes in Saskatchewan. This indicates that management initiatives and funds directed at the Alberta plover population directly benefit local birds. 
Habitat
In Alberta, the piping plover generally inhabits shorelines and islands of large alkaline lakes (Prescott 1997 Regardless of the number of lakes surveyed, piping plovers generally occur on 20-25 lakes each year, with 50% of the birds occurring on less than six lakes (Prescott et al. 2010 
Predation
Predation on eggs and chicks is the greatest source of reproductive failure in piping plovers on the Great Plains. Richardson (1999) found that 64% of nesting attempts in Alberta failed because of depredation. Recent analysis suggests that since 1994, the probability that an unprotected plover nest in Alberta will hatch is only 29% (Engley and Prescott 2004, Prescott and Engley, unpubl. data) . This value is apparently lower than anywhere else in North America.
Instances of predation are rarely observed, and the types of predators are poorly documented (Haig et al. 1988 ). American crows (Heckbert 1994 ) and gulls (Heckbert and Cantelon 1996) (Haig 1985 (Prescott 2001b (Murphy et al. 1995, Michaud and Prescott 1999 (Prescott et al. 2010 Recovery Objectives
The recovery goal will be achieved by meeting several objectives:
1) To minimize anthropogenic impacts on the quantity and quality of piping plover habitat 2) To employ all management techniques possible to achieve a median fledging rate of greater than 1 .25 chicks/pair/year in the province 3) To increase public awareness of piping plovers and their management in Alberta, and 4) To monitor the progress of past and current management efforts in the province.
7.5
Strategies for Recovery
The goal and objectives of the Alberta Piping Plover Recovery Plan 2010-2020 will be achieved through the implementation of six distinct strategies, which will be pursued concurrently over the ten-year period. Whenever possible, these strategies and their associated actions will be integrated with those of other species at risk recovery efforts in the province, and with management efforts for piping plovers in other jurisdictions in Canada and the United States. The listed strategies, and associated actions, are virtually identical to those listed in previous recovery plans for this species (Alberta Piping Plover Recovery Team 2002 . The success of those plans means that much of the groundwork for the current plan has been laid, and an increasing emphasis will be placed on maintaining existing partnerships, management agreements and other activities, as much as it will be to begin new initiatives.
These strategies are:
Habitat Management and Protection -All actions related to assessing and improving the quality and security of breeding habitat for piping plovers in Alberta. Particular emphasis will be placed on the management/protection of sites that meet the criteria of "critical habitat" in Alberta (see Section 4.0). Existing legislation, tools, policies and processes that are applicable to the protection of habitat in Alberta will be used whenever possible. Increasing emphasis will be placed on the maintenance of projects initiated during earlier recovery efforts.
Productivity Enhancement -All activities related to reducing depredation of piping plover eggs, chicks and adults. The prevention of nest loss will be the major activity under this strategy, 
